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Abstract Text:

OBJECTIVE: Embryo vitrification begins with a brief wash in equilibration and vitrification solution (VS) before the embryo is loaded onto a cryopreservation device.
Minimal volume (MV) techniques remove excess VS after embryo placement in the cryopreservation device. However, MV has been associated with increased
mechanical manipulation to the embryo. The alternative approach (IGLOO) adds VS via a droplet after embryo placement, reducing surface tension and supporting
faster embryo recovery after thaw. Whether thaw survival and pregnancy rates are influenced by the absence or presence of the VS droplet after embryo loading
remains unclear. This study assesses clinical outcomes following vitrification with embryo loading using the MV technique versus the IGLOO protocol.

MATERIALS AND METHODS: All intended euploid frozen embryo transfers (FET) from 2016 to 2025 were included. Cases were allocated based on the vitrification
protocol: MV or IGLOO. The primary outcome is thaw-survival rates. Secondary outcomes included pregnancy outcomes after euploid FET. Dispersion, univariate, and
adjusted multivariate GEE analyses were performed. A sample size of 769 cases per group was calculated to achieve 80% power to detect a 3% difference in survival
rates (0=0.05).

RESULTS: A total of 15,523 euploid FETs were included, with 13,485 in MV cohort and 2,038 in the IGLOO cohorts. Embryos using the IGLOO method demonstrated
significantly higher post-thaw survival rates (99.1% vs 98.2%, p=0.002) and lower non-survival rates (0.3% vs 1.6%, p<0.001) compared to those using the MV
technique. A higher percentage of non-recovered embryos was observed with IGLOO (0.5% vs 0.3%, p=0.03). Additionally, fewer embryos experienced downgrades in
scoring with IGLOO (8.0% vs 16.8%, p<0.0001).

In multivariate analysis, after adjusting for age, BMI, AMH, year of treatment, embryo grade, and thaw protocol, no association was found between the loading method
and odds of non-recovered (aOR=0.43, Cl95% 0.11-1.64) or non-surviving (OR=1.83, CI95% 0.81-4.19) embryos at thaw. A significant association was found between
MV and embryo downgrading compared to pre-freeze grading scores (OR=1.47, C195% 1.16-1.86).

In univariate analysis, significant differences in pregnancy outcomes favored the IGLOO method, with higher implantation rates (79.1% vs 74.5%, p<0.001), lower
biochemical pregnancy loss rates (10.4% vs 12.0%, p<0.001), higher clinical pregnancy rates (68.8% vs 62.5%, p<0.001), and greater live birth rates (61.0% vs
52.7%, p<0.001). However, in adjusted analysis, no significant associations were found, and pregnancy outcomes were comparable between the IGLOO and MV
methods.

CONCLUSIONS: Embryos vitrified using the IGLOO method appear to better preserve morphological quality during the freeze-thaw cycle compared to those vitrified
with the MV method. Besides this potential benefit, pregnancy outcomes are comparable between IGLOO and MV. Prospective trials are needed to provide more
definitive evidence.

IMPACT STATEMENT: The IGLOO vitrification method offers a promising alternative to MV, providing enhanced embryo quality post-thaw without compromising
pregnancy outcomes.
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